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 ..... ' - ' 1 ï 
:'he 'present inventiOn èltes. :to -a -sign-l.l.ing adaptt-hemselves to the :-Md-of 4i, nes .to .the ub 
sysem,"inP articuler a'«tëlegrh sY st, inwhich scriber's'ses, but glso fo "he !kief:li.neS beeen 
he'uncien-les-of-he subscber,ssdtsand:he -the applied exehnges. 
-exchges Ca-nbe;:6f-oEffent kind, e g. single- e invention -will be desoeibe in detail 
cUrrent-anddobtecret lin and "can- 5 -re[erence-0-t-he aceom-aning aW-ing weh 
:rough-coecte6in'[he"exchangeby mea-of ey «shows -he-diagrs«of a-regter :exchange 
epea-ters..hich-aTe ,adapedo-heaure "of the -so "far as »necessary-for  undersandig f the 
:incoming nd .oUtgoing :lês. -  " invention. . : 
 .A syseminow.n:in.whch helines are is- e ai--shows -a ,prt 0f n umic 
cmnaedaccordiothe natureinTourwire :10 exChe haVi-.a .r¢iter. In.he. upper left 
d0fibcurent:'les,'nd-WOw[resgte-ce -coer-of he-drwig three.different-ki of 
lies. Discim[ningrelays arprodedoEor.çhe incomin :lines :hve bee4nicted, ::i.e. a in- 
a'd.pta.tion 0f 'he-Tepetr o e-kd' of te. cuent wo-wire:tine-e», a ingle-cuent 
ese relays can be -eged '.er a separate -wie tine-e4, and-a»double-cuént our,wire lin 
wip :6f the -finders or seleors «by -ethn -a 1:5 -8-s4. The -incomin :nes re :eoect :o. con- 
-contact in Che..aTChoE he xelevat -outl¢t hich :tact bas of a .cal :er OZ; the :tvansssion 
-maybe a :nder orsecor. - wipers « and b of.i¢h're-eoected-t0-one.side 
: .A ..system has-:o .ben ugeste0 ih -of 'he Tepeater..he output of. His .Sie 
repeaters in the junction'Circl 0f he ehae, «formed.by -wo coductos poied with 'arrows, 
-whiCh -can »adpt -hemslves :te single-current  which conductors, in cooperation withhe xegis- 
two-ire Rd foùr-e lines-as .wëll as "doùble- :ter, OEom a ,junetiondicuit-.lein .oçerelectors 
euent four=wire ties. s .an :indidual coin- i.ncated zby a -label. o he other .side .of :.the 
pensation resistace hièh : -. only present :in Tepeter, .he tter '-being .i .substance equal 
si]e-cuenttines :ïs e-assinatg:cri- =he stside. In .a: wa.y similr :o :tht in.hich 
:ion  eween »he -single-cuet anfl he .5 .he ::incomin :lines. ae «oected o .h cll 
:douNlecurent es,, oly .he :Wipers :eere re- nder :OZ.on :h fivst sie .,of .he Teeaer, 
-quied atll!theseleCgOs an(findevs:or:hecon- .outoin -lines e connected :o a :1 :ele 
:nection 0£:he repae. FS :on :he :0her side -of the repeer. s he 
ï .he ystem ccdin:tohe:psentineion -operaionof:the0therie:df::he repeaer is sub- 
çaims atanimprovemet:inhe.atnementof çO :snially equal o that . 4he fivst side-of 
.he:ePsànsuch«syemsbyçde e dis- pear, ïit Will obe.descibed mo.in:det[l. 
-cinaing.:coEteion/£:the::ranmissionwies An incomin subscber's call, .Wih :is Char- 
:emseles ......... actezed ai the-sgle-crent .lin »by.a 
 -his y:he:umber«6f[pes:t»h'eders closure, nd at .-he--ouble,curent lines-:by 
.and. selectors, necessry [or e «aanement of 5 %ransmisSion e a. + .vdltage,. occupies in known 
the repeater can be restcd o wo  :aresult -manner, -which -is :n0t hown -in he wing, 
 hree iperbvnches«ce]poed::ithes - 'en:he rêty . -is enegizedby .the 
tem -acorng :to .the :vention. . «fter:hiëh a--CetaCt :f4he rèlay B «opertes 
. . her,=he.» scrimitg :crierin f0r the 40 «he cUt-off çely.of the :calngisùbs¢iber ;(not 
. nature  of ïthe 4ffcming or -outgoing ne,hich .shown) :.a theeàlting .line..is hroughcoecte 
is .deriyed:rom :one .transmii we :cn ao "- -he contacts oT he bns.:0f :$he«cll finir. 
..sexe  -check on the uCtul presence of çtat Then-4he=contat=O2-uf the relay ;B $hrough- 
.wire.. The other ïtransmsion wire C :also ;be . :¢oects the O-wiper :of :thecl«finder er çthe 
:checked in;such a.ersott,ff n :conse 5 ;cohtut -' to the esting .xelay ;EA, -Whi.ï 
 :quce of :a fault thenag cririonis operaCe in the mater hereinafter descib. 
not supplie,:or is :suppldlwr, or:ffone;of e contacts of the a-bank of the cll 
.the. »trassion wires çontoE der, e eon- OZ, a-. 0f he :aban. Uf the.al :selector 
necti caot be -.blt mp.uther... n «alrm  . ên theother mide 0I the :reeater  are 
..càn..be.roded  whih s tige  of sueh  a 0 ior .single-cuent .two-wire .nes .:to 'the »joint 
fut,  - .. . . . . "transmission nxeceig .circuit,:and f.orour- 
:  It ..is.. to :be underod .«hat in :trie -«stem Wie .silecurrent»an donble-azent cnec- 
accorgoEothe:presentvtI0n, thCrepeut¤ :tions othetrmission circuiço thesbscziber 
-n the'cge,.;lch:naunuàlsysemcan. 0r Oïhe;0therchunge.. 
-be:eziutmat r::uHa0mti¢, not onl 5 econtaets;in:the b*.banksofthe cull)ers, 

PATENT. OFFI.CE  



9602117 
selectors, and final selector are not connected plus pole of the battery. However, as soon as the 
when single-current two-wiïe connections are relay EA is operated, its change-over contacts 
applied. When for ïour-wire single-current and ea! and ea2 switch the circuit of the polarized 
ïour-wire double-current .circuits are applied, the relay A, the armature a 1 is placed against the 
contacts are connected, in order to provide a air- 5 plus pole of the battery. The relay LA operates 
cuit between the calling subscriber and either a and with the contact |a| c0nnects the b-wire fo 
subscriber or Snother exchange t0be called. he repeater, while with tte 6òntact i a2, a hold- 

The discriminating criterion ior the kind oi the 
line can be derived either irom the wire termi 
nating at the a-bank or irom the wire terminat 
ing ai the b-bank. 
When a single-current line calls, minus voltäge 
is applied fo the relevant contact in the a-bank, 
while a plus-voltage is applied.when a double- 
current line calls. The contacts in the b-bank 
are hot connected for single-current connections 
or coïmected with minus battery, while these 
contacts are connected to ground i0r double-cur- 
rent connections. A discriminating relay can be 
energized atone of these criteria. 
To check the presence of the transmission 
wires advantageously use can be ruade of the dis- 
criminating criterion over the b-wiper. The 
relay EA is provided ior this Purpose. The wind- 
ing oi this relay iS c0nnected with one end to 
minus battery, so that it can be energized only 
if the call flnder is, with the b-wiper of the call 
nder OZ situated at an ourlet which is con- 
nected to ground, i. e. a double-current 0utlet. 
If. would be possible to switch through the cir- 
cuit over the bwiper oi the call finder OZ fo the 
repeater after a short delay of rime, which is suf- 
ficient ior the operation of the relay EA. How- 
ever, such a switching, operation would hot be 
compulory so that an incorrect position of the 
repeater would result in-case of a defect of the 
wire connected fo the b-wiper. 
The system according to my present invention 
renders the further succession of the switchings 
compulsory. 
The armature a 1 of the polaized transmission 
reläy A is kept during the normal position of the 
junction circuit in the position in which it tests 
against the minus pole of the battery,, relay A 
being energized in a circuit formed over the plus 
pole of the battery, the contacts ea4 and a, the 
upper winding of the relay A, the contact e@| and 
the resistance W| to ground. The resistance W| 
serves as local compensation resistance ïor the 
relay A, and at the saine rime as current limiter 
for this relay when actuated under double-cur- 
rent conditions. 
 A guarding relay LA supervised by the arma- 
ture a  is released in the normal position of the 
junction circuit. The contact kb| through-con- 
nects the transmission wire of the a-wiper to the 
lower winding of the relay A. Since a single- 
current transmission wire leading over a sub- 
scriber's set terminates' again in the exchange .at 
minus batterY in case such a wire is switched in, 
the lower-winding of the p01arizëd relay A.will 
be so energized that the armature a  is applied 
to the plus pole of the battery. The relay LA 

ingcircuit iS ïormed forthë relay EA. The relaY 
LA is a slow releasing guarding relay which can- 
I0 not release belote the armature a has been rest- 
ing during a certain rime against the minus pole 
of the battery. 
As well for-single-current as for double-cur- 
rent circuits_, the - consecutive switchings take 
15 place in a compulsory manner. If aïter the 
operation of the relay KB during a period of rime 
which is-equal to the rime of operation of the 
relay EA, the polarized relay A and the guarding 
relay LA, the latter is not operated, there is a 
0 lault which can be effectively announced by an 
alarm in a known manner. For the sake of com- 
pleteness itis remarked that for single-current 
linesafter the oPeration of the LA relay, the relay 
DA _opeates in a circuit from earth, over the 
5 contacts la2, ea and ca, and the winding of the 
relay DA to minus, battery. The repeater, which 
in the normal position is in %he single-current 
ïour-wire position, is. then switched over by the 
contacts dal and oa into the single-current two- 
0 wiresituation. If the subscriber indicates that 
on his side the ïour-wile situation of the line is 
desired, the circUit over the b-wiper in the sub- 
scriber's set is closed, and the relay CA is ener- 
gized in a circuit of plus battery in the exchange, 
5 the contact rai, the relay CA, the contacts laS, 
lai, kb, the b-wiper of call lïnder OZ, and the 
subscriber's line to minus .battery in the ex- 
change. Owing to the release of the contact ca, 
the relay DA is released. 
40 The calling subscriber 6an now transmit the 
series of selecting impu.lseS to the receiving relay 
O in the register, after which the establishment 
of the desired connection follows. 
Afer this establishment and afer the ïree test 
4 of the subscriber to be called the contacts kcl 
and kc through-connec.t.the a- and b-wipers of 
the final selector to the othr, side of the repeater 
(the lower side in the drawing) airer which a 
similar .switching .as in the first side of the 
0 repeater (the upper side in the drawing) takes 
place. Hereafter the switching relay KD is ener- 
gized from the register and holds itselï by a con- 
tact (not shown) and switches the connection 
throngh by means of the-contacts kdland 
5 What I claire as new and-desire to secure by 
- Letters Patent is :- . 
 i. A signalling system, comprising in combina- 
tion, a plurality of.twowire single-current lines; 
a plurality of four.ire sinle-current lines; a 
0 plurality of four-wlre double-current lines: an 
exchanze; a repeater in'said exchange; means 
for adaptin said ieieater in said exchange auto- 
matically to any of said lines, said means includ- 

attracts ifs armature and with the contact lai ing a .relay discriminating between said single- 
through-connects the wire over the b-wiper to 6S current .lines and said double-current lines; a 
the repeater. The relay EA was hot energized in first wiper and a first còntact bank arranged for 

this case. 
If, however, over the contacts ;bl .and ;b a 
double-current line is connected to the repeater, 
the relay EA operates. As long as the relay EA 
however, is released, the polarized relay A can- 
hot mover over its armature .a  against the plus 
pole of the battery, since no current flows 
through the lower coil oï this relay, because the 
contact or of the calling line tests against the 

cooperation,with said first.wiper,said first con- 
tact bank having..-contacts .connected, respeC- 
tively, .to saidtwo-wze single-current lines, said 
70 fourwire singlecurrent linesand Said four-wire 
double-current lines; a second wiper and a sec- 
. ond contact bank arranged, for. cooperation with 
said second wiper,, said.._second contact bank 
ncluding contacts, connected, respectively, to 
75 said four-wire single-current lines and said four- 



Ïe ,a pltîty 
 lies; --n excnê; a.étër 4n-.si Xehnge.; 
mens for ,atig id çrepëtér i Sïd ëX 
hahe utbmaïcaily :rb y-of :Sid -linë, Sai 
ea cld-ing a Xelay .disrihaing 
sài--sigledt -nës Shd :sai dbùble-e 
0 :tdntes; a fiStWer«nd 
-araged :fOr dooDërafo'h 
neted, xësPetiely, t0 .id toWe gle 
Cuent lines,-said to&t-Wirb sinlecurdnt tlïes 
,l -and said fo-witbddUblecrët«neS; 
wiper and a .ed0nd-dtact ba anged-for 
codpera-ion Wih ai se0nd ir, sgid :ecbnd 
 -cbtac :bank includng-cbntas 
"Sedtively, to sid-t0wi/e Sing1Ctrdnt ïnes 
ï0 ansaid fourwire double«cent linës, sdid:cdn 
tadts of 'saïd sebn bbntact :bank cbnneted to 
said four-ira-Silecrrent ïiës having-a 
polri .'different òm the p01ty of said con- 
tactsot sid sëcOn d0nt'act bnk .oected fo 
impa-i;g to one. 
-]y  :larity beig ëul :fo çhe pblaity -0 :said 
ourwire sînle-cutrent lins connected to Said 
-dontacts .o Said secod ontabt-bhk; mn 
 -for onnecti :he dthër ë-0f id «diri 
ning relay to si sëCond WiDer; 
léasg relay; and :a btadt bntrbe .by aid 
'slow eleasing xëlgyRndhaVig a t 
lion ,nd a secsnd :ëd pbsitin, Said-contadt 
OE formlng in the St.ënd dsittonhereo .a 0f 
saidmeRns oennëdt:in tè 0thre:gfsatd-dis- 
Crnang rely b Saisebn ipèr, said con 
tt c0hetin in th-bthër ëndposion thëzeo 
id :Secd :d 
-0 crimatig"relay i in n open ircît when 
Saidwipers are in:cotadt 'wïhcontactos«id 
"contact ,banks belning o saidtwoire ingle= 
,ent lines, @nd 
he :saine :larity When Sad wipefs are  con- 
 d5 tb #ith c0ntabts.ofsRi 
iug -t0 said £owe. gle-oeent nes, 
cnnected wlth bëhd to one poIaritynd wlth 
:the othbr ënd t0 a fffërëRt Polity Whën 
 'wiPérs re in oentaet-withë0htabO Skid C0n 
;S0 tadt 'bnks' bëloging if0 aid 0wif dbIb- 
 urént lînes  oRt id =discritg rely 
irïhtes beWCn-Sai '-tWoï-wib an fo- 
we '-lecurrent ]inës.by beg -deénergize 
and said four-re double-cent lines by being 
SS energed. 
4. A signalling system, compring in comba- 
tion, a plurality of two-we sgle=current les; 
a p1ality of our-we slngle=current lines; a 
plurality of four=re double-current lines; an 
0 exchange; a repeater in said exchange; means for 
adaptg said repeater in said exchange auto- 
matical to any of said les, said mea clud= 
ing a relay discrinag between said single- 
crent nes and said double-current n; a 
OE wiper and a st contact bank aanged for co- 
operation with said st wiper, said rst contact 
bank havg contac connected, respectively, 
said two=wire single-current lines, said four-we 
single-cuent lines and said fo=wire double- 
70 current lines; a second wir and a second con- 
tact ba arranged for cooperation with said 
second wiper, said second contact ba clud- 
g contacts coected, respectively, to said 
we single=current lines a said fo-we dou= 
75 ble-cuent lines, said contac of said second 
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cpn_açt :bar)k;cpn.e_ct_edi_0 said f0u-wire single- 
c.ur rent. lines hav'.m g a. pol_ritY different from .the 
polarity-of sid. contacts of said :decofifl contact 
b-ïl conected .rb sail £our-wire: double:ecdrrent 
lines; meas for:mpdt[lïg to_one end bï Said 
crimnatin rêlï:-a:,0ia:it:g: bëihg=:equaï to;the 
l0aity Of .said,'fO:ïvire ïnlë"durent iine 
cónn'.ecteçi : .sad:  dbïtaC_ts.: i0 f- aid"ecnd 
tact..bank; mes .f_o_r connectipg.the.othe.r end of 
said discriminating relay-to said secpnd wip.e;ï a 
slbV rêleasing rëay;-a.c9ntàct dntçoHed by aid 
slow releasi.ng re!y, and. htving-.first end posi- 
tion and a sçp.d ed position, said contact lop- 
ins in the firs, epd p9sitiop thereof part of said 
means connecing the other end of said discri- 15 
natg reiay t0 Sid_sec0ndwiper, said contt 
connectipg in te çteZgndition there0i Said 
second wiper fo said repeater; and a polarized re- 
laY incluh a 0tact controlling said slow re- 
leÇsipg rça; Wherçbsid: crinating ze1y .2.0 
is in agpen çoeCU if W hen sad.w ipers are in con- 
tact with contacts of said contact ban be10ng- 
g. o.-said two-wireSg!current .lines, and 
connected ith both-ends" t the sam polarity 
when .sd :wiPers areïn 'cohiCt .th Cbntacts :5 
of said contact banks be19nging 0 said four-wire 
spgle-current leg, and connected W!th one énd 
fo one polarit and wih £e 0her end fo a 
fegent poia[ty hen.said WiPers are in contgct 
with contÇcs of saidc0ntac boEn.belongg fo 30 
saidfour-wire doublé-current lines so that said 
discrináting relay dcinaes between said 
two-wire ad ï0ur-w}re sgle-current lines by 
eing de-ene%'gized and said fbm'-wire double- 
.current lines by being enërgizg... .... 35 
5. A signalin  system,, c9mpris!ng in combina- 
tion, a plurality of .two-wire sgle:currenlines; 
a p]ura1ity..ïur:wiç:single-current lines;, a pl u- 
rality of four-wire double-current lines; an ex= 
change; a repeater in said ëxchange; means for 40 
adoEpting Said rçpeater in s.id exchange auto- 
matically to..any of sid lines, said means 
.clung a. relaY-diÇc[inatng between said 
single-curen6 lines and said double-current 
lnes  firstwipeï and a.first ontadt bank ar- 
ranged ïor dboPe&tio/withsaid rst wier, said .45 
-first contact bàk hag hontabts coected, rë.- 
said four-wire sinele-cuitent lines and said four- 
ib double:currën lines; a"gecond wiper and 
5o 
ecod contaç .bank rrfiged. fbr cooperation 
.#ith Sai .econd wipef, Said second c0.ntac ,bank 
inludn.g.. bÇcts. c6eçted,, respectively, to 

said four-wire, single-curent lines and said four- 
wire double-durren lines, said-contftc-of Said 
sëb0nd contact bank connected- to said four-wire 
Singlèïcurrent iinës, having a polarity different 
ff0m thè polafi90f Saïdcontacts of said second 
contact bànkoebnnected:t5 Said four-wire double- 
Cufren lines;:ïïëRfis 0rimparting to one end of 
sgld discfïmihatig.relay a p01grity being equal 
o  the p0!aitY, of said four:wire single-current 
lins' connectéd-t0 Said contactS.of said second 
contact ' b£hk mèan' for connecting the otler 
end of Said disrimitïng relay fo said second 
wiper; a-slow-relësing relay; a contact controlled 
by said slow. réleasing relay and having a first 
end position and a second end position, said 
contact forming in the first end position thereof 
part of said means connecting the other end of 
said"discriminating-relay to said second wiper, 
said contact connecting in the other end posi- 
tion thereof said second wiPer to said repeater; a 
polarized relay including a contact controlling 
said Slow releasing relay, said polarized relay hav- 
ing two windings; means for energizing one of 
Said windings by a stronger current than the 
other of said windings when a single-current 
transmission route- is established; and means for 
energizing both said windings in series fo each 
other when a double-current transmission route 
is estàblished:, Whereby Saïd discriminating relay 
is in. an open-circuit when said wipers are in con- 
tact.with COntacts of said contact banks belong- 
ing-t0 sai_cl., two-wire single-current lines, and 
connectë wïtl bbth ends to the same polarity 
whensaid wipers are in contact-of said contact 
banks-Oelonging to said-ïour-wire single-current 
lines,-and-con, ect.ed with one end to one polärity 
snd witb .the- other -end..t0. :a different polarity 
when: said;wipers, are in contact With Contacts of 
said .bont£ct :banks .belo_nging to :said four-wire 
double:ecurrént 'lines so:.that said discriminating 
relay discriminate s between said tworwirèand 
four-wire single=current lines by being de-ener- 
gized and said,four-wire double-current lines by 
being e!çrized: 
.. ROELOP M. M. 
The folloing references are of record in the 
file of this patent; 
'- .. FOREIGN PATENTS 
Nmnber : . :Country_ .. Date 
531,902 .. Great. Britain_: .... Jan. 14, 1941 



